Vegetables are the main source of nitrate food contamination. More than 80% of nitrates are consumed by humans through vegetables. The present study was conducted to investigate the contamination of nitrite and nitrate vegetables in Iran. In this systematic overview we reviewed all internal and external databases for relevant articles. According to different studies, contamination was detected in different types of vegetables in different regions of Iran. Articles that examined nitrite values above the standard limit were not reported. Due to nitrate contamination in vegetables in some cities of Iran and the effects of this nitrogen combination on human health, it is necessary to find a solution in this regard.
Introduction
With increasing population growth in Iran, demand for food is increasing. For this reason, the use of organic and chemical fertilizers is very common in terms of production per unit area [1] . Nitrogen is the most consumed element of the plant that is used in agriculture in large quantities. By increasing nitrogen concentrations in soil and water, nitrogen content in plant tissues increases and nitrate levels are usually associated with the concentration of nitrogen in the plant [2] . The accumulation of nitrate in plants is a natural phenomenon and occurs when accumulation of nitrate in the plant is more than its reduction due to absorption [3] . Vegetables are the main source of food contamination with nitrate, so that they make 300 to 940 mg/g of daily intake [4] . More than 80% of human nitrate is fed through vegetables [5] . Nitrate accumulated in vegetables is converted to nitrite and nitros acids and if they are combined with the firstand second-type amines, nitrosamines are produced and their health risks have been proven [6] . Nitrite and nitrate are stored in different vegetables organs. The amount of nitrate accumulation in plants depends on factors such as cultivation, plant variety, age of the plant, climatic conditions, type and amount of fertilization cropping, harvesting time, and how to store the crop after harvest [7] . At high temperatures the ratio of nitrate reduction in the root also increases. High levels of nitrate are found in contaminated food or in fragile tissues of vegetables stored for a few days at room temperature [4] . Inappropriate, unbalanced, and excessive use of nitrogen fertilizers in Iran has increased the concentration of nitrate in soil, water, and plants. Also, the application of nitrogen fertilizers is very high due to the effect of nitrogen on plant growth [8] . In humans, nitrate is rapidly absorbed from the stomach and the intestine and at least 25% is transmitted to the saliva. The concentration in saliva is 10 times that of plasma. In young people, 5-7% total nitrogen converts to nitrite. In kids and those with stomach ailments because of lower gastric pH, the conversion rate to nitrite is higher [9] . The presence of nitrate and nitrite in food is associated with an increased risk of gastrointestinal cancers in adults and methemoglobinemia in babies. The amount of methemoglobin in the body is usually 1-3%, but more than 10 percent is clinically significant [10] . The lethal dose of nitrate produced by food is 330 mg/kg body weight and nitrite is 10 times more toxic than nitrate [11] . The United States Environmental Protection Agency (EPA) reported a reference nitrate value of 1.6 mg nitrogen per kg body weight per day (equivalent to 7 mg nitrate per kg body weight per day) [4] . In the Joint Expert Committee of the Food and Agriculture (JECFA) and the European Commission's Scientific Committee on Food (SCF), the amount of ADI for nitrate is 0-3.7 for each kilogram of body weight [12] . The consumption of only 100 grams of raw vegetables with a concentration of 2,500 mg/kg of nitrate leads to the absorption of 250 mg of nitrate. the consumption of this amount of vegetable alone for a person of 60 kg makes the amount of nitrate absorbed 13% more than ADI. By calculating the conversion of 5% of this nitrate to nitrite content after each use, the SCF and ADI levels for nitrite (0.6 mg /kg body weight) increased by more than 247% [4] .
The review study of Croitoru et al. (2015) showed that vegetables with the lowest nitrate concentration included lettuce, parsley root, radish, and licorice root, and no correlation was found between nitrite and nitrate levels [13] . Suh et al. in South Korea (2013) found that nitrite and nitrate concentrations in 25 types of vegetable were 0.6-719 mg/kg and 0.1-635 mg/kg, so that there was no risk to consumers [14] . Considering the different studies in the field of contamination of vegetables with nitrate and nitrite, a critical review of these articles seems necessary in order to obtain a general view of contamination of vegetables used in this dangerous substance in Iran. This study tries to present a comprehensive overview of vegetable contamination by presenting the results of research carried out in this field and suggests ways to reduce nitrate contamination.
Materials and Methods
Iran's 1,648,195 km 2 make it the 18 th largest country by area in the world, and based on the census of 2016 has 79,926,270 people [15] . Iran is semi-arid and dry in terms of precipitation. In agriculture and horticulture Iran has high rankings for some products. According to 2007 statistics, the country is 2nd in world for cucumber production, and 4th and 5th for melon and watermelon, respectively [16] . In this study, nitrite and nitrate contamination in vegetables were surveyed in different cities of Iran.
Result and Discussion
The results of the study on nitrite and nitrate of vegetables are presented in Tables 1-3 . In some areas based on the culture and habits of people in the cities and the fertile nature of some areas due to the geographical location, cultivating a variety of vegetables takes place. The results of the study indicate that nitrogen (nitrite and nitrate) compounds are present in all of the studied products in Iranian cities. Therefore, in order to clarify the control of nitrate and nitrite in vegetables grown in Iran's cities it is necessary to pay enough attention from the authorities and farmers on the proper fertilization and irrigation of vegetables in order to develop optimum products with low nitrate content. First of all, it is necessary to explain that the standard nitrate in mg/kg in cabbage, lettuce, spinach, radish, carrots, tomato, potato, celery, onions, and eggplants is respectively 5,000, 3,000, 3,500, 1,500, 1,400, 300, 150, 60, 5,000, 1,000, and 2,000. In the study of the effect of traditional and mechanized crops on the level of contamination of tomato and potato in Khorasan Razavi [30] , we determined that the culture did not have a significant effect on potato contamination and in both types of culture, and the amount of nitrate was less than standard. But the amount of tomato contamination in mechanized crops (18.3 times the standard limit) was higher than traditional culture (3.41 times the standard limit), and this difference was statistically significant (P<0.05). In a study conducted in Isfahan, the effect of irrigation water on nitrate and nitrate accumulation in vegetables was studied [38] . In this study, nitrate levels in tomato, cucumber, onion, lettuce, and spinach in both irrigation methods were found to be lower than the standard limit. However, nitrate content in irrigated potatoes with Zayandeh Rood water (1.07 times the limit) was lower than that observed in well water wells (1.94) in irrigated potatoes, and this relationship was significant (P<0.05). According to various reports from different cities of Iran, the nitrate content in carrots in Isfahan and Shiraz was exceeded and permitted in Ahvaz [30] [31] 35] .
In the Nuezde Gonzlez et al. (2015) study on nitrate and nitrate in raw vegetables in the United States, 124 fresh vegetable types such as cabbage, lettuce, and spinach were examined as organic and conventional cultures from 5 cities located in different geographic regions. There was no difference in the average concentration of these 2 cultivars. But the amount of nitrate was significant. The concentration of nitrate in organic cultures was lower [43] . The study of Iammarino et al. (2014) Spinach is highly regarded by farmers and nutritionists due to its resistance to contamination rooting rapid growth and nativeness. Spinach nitrate contamination has been reported in most Iranian cities [18, 35] . So that, the lowest and the highest amounts of rape exceeded the standard limit in coronans was 46.45 and 0.05 times in Varamin. However, the results of studies in Kermanshah [1] , Isfahan [36] , Fasa [23] , Sari, Ghaemshahr and Babol [29] , Ahvaz [30] , Shiraz [32] , and Ardabil [17] do not indicate any nitrate contamination of spinach. It should be noted nitrite and nitrate of 150 leafy vegetables and their risk assessment showed that nitrate in spinach and lettuce is higher than the standard limit. Nitrite levels also varied from 28.5 to 19.5/19 [44] . Investigating studies on lettuce and eggplant in Iran, nitrate pollution of these products was not exceeded by standards [16, 30, 35-36, 38, 40] . Also, the amount of nitrate in potatoes in most cities was higher than the limit, so that Isfahan had the highest rate of pollution among the cities of Iran with 74.1-11.68-fold [37] . Eftekhari that the level of pollution to nitrite exceeds the standard limit in any of the studied products in Iranian cities. In the study of celery greens in Kermanshah and Ahvaz, nitrate pollution was found to be lower than the limit [16, 30] . While the amounts of nitrate pollution of cabbage vegetables in Minadasht, Isfahan, and Ardebil were 4.67, 11.1-7.3, and 2.8 times more than standards, respectively, and in Shiraz and Tabriz were less than standard [17, 18, [32] [33] 35] . In this study, tomato was a product that was less polluted by nitrogen fertilizers and only in Khorasan Razavi was nitrate content 18.3 times higher than the standard [28] . The results of these studies confirmed the high nitrate content in leafy vegetables compared to the other group of vegetables, which had the highest nitrate in radish and celery leaves, as well as high nitrite concentrations in tomato and radish tubers and low levels of it in lettuce. Crude spinach with low nitrate content but high nitrite content showed that this could be due to the weather conditions, the amount of fertilizer used, and other conditions of growth. Nitrate concentrations in leafy vegetables were higher than those of the tuber and in the tuber vegetables more than the fruits [29, 36, 38, 40] . In general, the nitrate enters the body through pepper, mint, potatoes, and eggplant, and the minimum nitrate is devoted to savory vegetables such as onions and tomato [32] . Nitrate in leafy vegetables of Ahvaz was lower than the standard level. So these vegetables are harmless and can be consumed. In Kermanshah [22] the average nitrate in all tomato samples from Mian Darband was lower than the standard. Therefore, these products have a virtual nitrate level for various applications such as tomato paste production. The results of the measurements also showed that the rate of nitrogen fertilizers in most farms was more than the fertilizer recommendation. Excessive use of nitrogen, in addition to reducing yield, can increase nitrate concentrations in vegetables with excessive concentrations of undesirable properties for this product. In addition, excessive use of nitrogen fertilizers may increase part of it in the form of nitrate, which has been a long-term threat to human health. According to studies, a high level of nitrite and nitrate in the diet is known to be a cause of gastric cancer. The existence of high nitrite and nitrate in some products has been observed [45] . The nitrate average in potatoes distributed in Kermanshah was more than acceptable. High levels of nitrate can be attributed to the high consumption of nitrogen fertilizers, agronomic factors, the mechanization of agriculture, genetic sagriculture (e.g. soil type, dosage, and chemical forms of nitrogen availability of other nutrients, herbicide, etc.) and moisture [46] . Proper management practices such as the right manure selection seek soil testing and the elimination of subsidies for chemical fertilizers and the use of organic materials and biological fertilizers in order to reduce the risk of nitrate accumulation and the safe keeping of manufactured products [31, 34, 42] . Regarding the above, it is recommended to reduce of use of nitrate fertilizer in lands for prevention of methemoglobinemia, especially in the diet of children. On the other hand, due to the high supply of some products in the market due to low prices and high per capita consumption by people, especially in children, this is somewhat impossible. Therefore, it is necessary to have sufficient supervision on how to plant and harvest and import the products to be examined [16] . Considering that nitrate and nitrite levels in some of the foodstuffs studied are higher than the EU, it is recommended that control measures to reduce contamination and regular monitoring of products supplied by food and drug deputies of medical universities of the country should be considered promptly.
Conclusion
Since the various processes do not guarantee the absence of nitrogen compounds, the presence of this dangerous and highly toxic substance in vegetables is extremely important. Vegetables free of nitrogen compounds are desired for communities, but achieving this ideal is not easy. Accordingly, standards and rules have been set to reduce this substance in vegetables. Of course, the limits determined by the standard are widely variable and delicate scientific principles are involved in their regulation. It seems that the presence of the substance studied is related to nitrogen fertilizers and it is worth considering that in Iran there is almost no health control on the quality of vegetables. In order to achieve the desired quality, the cultivation conditions should be carefully monitored. Solutions to reduce nitrogen compounds should be considered, including the lack of nitrogen fertilizer and continuous and accurate monitoring of the handling and maintenance of vegetables by experienced experts. The prevalence of nitrates and nitrite in vegetables has imposed irreparable risks to human health. So, periodic and continuous control is vital. Although environmental and nutritional factors are an important parameter in the level of infection, the extent to which these factors are not well understood is not known.
